Structure of the human tyrosine hydroxylase gene: alternative splicing from a single gene accounts for generation of four mRNA types.
Tyrosine hydroxylase (TH) is a rate-limiting enzyme for catecholamine biosynthesis. Recently, Grima et al. (Nature (1987) 326, 707-711) and we (Biochem. Biophys. Res. Commun. (1987) 146, 971-975; Nucleic Acids Res. (1987) 15, 6733) reported four similar but distinct mRNAs that encode human TH. These mRNAs are constant for the major part, but are distinguishable from one another as to the insertion/deletion of 12-bp and 81-bp sequences near the N-terminus. We isolated genomic clones encoding the human TH gene and determined the nucleotide sequence. The human TH gene is split into 14 exons. The 12-bp insertion sequence is encoded by the 3'-terminal portion of the first exon. The 81-bp insertion sequence corresponds to the second exon. Taking into consideration also the results of Southern blot analysis of human genomic DNA, we concluded that the four types of human TH mRNA are produced through alternative splicing from a single gene. Two kinds of alternative splicing are involved: the alternative use of two donor sites in the first exon, and the inclusion/exclusion of the second exon. We propose a possible secondary structure for the latter alternative splicing pathway.